Inhibition of dual-specificity phosphatase 26 by ethyl-3,4-dephostatin: Ethyl-3,4-dephostatin as a multiphosphatase inhibitor.
Protein tyrosine phosphatases (PTPs) regulate protein function by dephosphorylating phosphorylated proteins in many signaling cascades and some of them have been targets for drug development against many human diseases. There have been many reports that some chemical inhibitors could regulate particular phosphatases. However, there was no extensive study on specificity of inhibitors towardss phosphatases. We investigated the effects of ethyl-3,4-dephostatin, a potent inhibitor of five PTPs including PTP-1B and Src homology-2-containing protein tyrosine phosphatase-1 (SHP-1), on thirteen other PTPs using in vitro phosphatase assays. Of them, dual-specificity protein phosphatase 26 (DUSP26), which inhibits mitogen-activated protein kinase (MAPK) and p53 tumor suppressor and is known to be overexpressed in anaplastic thyroid carcinoma, was inhibited by ethyl-3,4-dephostatin in a concentration-dependent manner. Kinetic studies with ethyl-3,4-dephostatin and DUSP26 revealed competitive inhibition, suggesting that ethyl-3,4-dephostatin binds to the catalytic site of DUSP26 like other substrate PTPs. Moreover, ethyl-3,4-dephostatin protects DUSP26-mediated dephosphorylation of p38, a member of the MAPK family, and p53. Taken together, these results suggest that ethyl-3,4-dephostatin functions as a multiphosphatase inhibitor and is useful as a therapeutic agent for cancers overexpressing DUSP26.